1
H and 13 C NMR spectra were obtained using a Bruker AM300 and a Bruker AM400 spectrometer, respectively.
19
F NMR spectra were recorded on a Bruker AM300 spectrometer (CFCl 3 as external standard and low field is positive; chemical shifts (δ) are given in ppm and coupling constants (J) in Hz). LRMS were measured on an Agilent system mass spectrometer and HRMS on an APEXIII (7.0 Tesla) FTMS or Waters mass spectrometer. Elemental analyses were performed on a Vario EL III elementary analysis instrument.
(S)-5-(tert-Butyldimethylsilyloxy)-1-((2S,3S)-3-((S)-1-(tert-butyldimethylsilyloxy)pentyl)-

2,2-dimethyl-1,3-dioxolan-4-yl)-2,2-difluoropent-3-yn-1-ol (12a) and (R)-5-(tertbutyldimethylsilyloxy)-1-((2S,3S)-3-((S)-1-(tert-butyldimethylsilyloxy)pentyl)-2,2-dimethyl-1,3-dioxolan-4-yl)-2,2-difluoropent-3-yn-1-ol (12b)
To a stirred suspension of compound 9 and compound 11 (1.2 g, 4.01 mmol) in THF-H 2 O (50 mL, 1:4, v/v), indium powder (400 mg, 3.48 mmol) was added at room temperature. After stirring for 22 h, the reaction mixture was quenched with 1 M HCl. The aqueous phase was extracted with EtOAc, the organic phase washed successively with water and brine, dried over anhydrous Na 2 SO 4 , filtered and concentrated. The residue was purified by flash chromatography on silica gel (petroleum ether/ethyl acetate = 50:1) to afford 12a (0.8 g, 48% yield) and 12b (0.5 g, 30% yield). 109.7, 87.7, 81.6, 75.5 (t, J = 38.5 Hz), 74.9, 74.4 (t, J = 28.2 Hz), 71.8, 51.3, 32.6, 28.4, 26.9, 25.9, 25.7, 22.8, 18.2, 18.1, 14.0, −4.5, −4.7, −5 
(S)-6-((4S,5S)-5-((R)-1-(tert-Butyldimethylsilyloxy)pentyl)-2,2-dimethyl-1,3-dioxolan-4-yl)-5,5-difluoro-5,6-dihydropyran-2-one (15a)
To a solution of 14a (230 mg, 0.53 mmol) in CH 2 Cl 2 (15 mL), BAIB (508 mg, 1.57 mmol) and TEMPO (16 mg, 20 mol %) was added at room temperature. After stirring for 3 h, the reaction mixture was quenched with saturated aqueous Na 2 S 2 O 3 and extracted with CH 2 Cl 2 .
The combined organic extracts were washed successively with saturated NaHCO 3 and brine, dried over anhydrous Na 2 SO 4 , filtered and concentrated. The residue was purified by flash chromatography on silica gel (petroleum ether/ethyl acetate = 20:1) to afford 15a (184 mg, 80% yield) as a white solid, mp = 88-90 °C. 
(R)-6-((4S,5S)-5-((R)-1-(tert-Butyldimethylsilyloxy)pentyl)-2,2-dimethyl-1,3-dioxolan-4-yl)-5,5-difluoro-5,6-dihydropyran-2-one (15b)
Compound 15b was prepared from compound 14b (150 mg, 0.34 mmol) using the same conditions as described for compound 15a; yield: 126 mg (85%); clear oil. To a solution of 15a (120 mg, 0.28 mmol) in THF (10 mL), HCl (6 M, 5 mL) was added at room temperature. After the absence of the starting material, the reaction was quenched with saturated aqueous NaHCO 3 . The aqueous phase was extracted with EtOAc, the organic phase washed with brine, dried over anhydrous Na 2 SO 4 , filtered, concentrated and purified by flash chromatography on silica gel (petroleum ether/ethyl acetate = 1:1) to afford 5 (70 mg, 90% yield) as a white solid, mp = 88-90 °C. Compound 7 was prepared from compound 15b (100 mg, 0.23 mmol) using the same conditions as described for compound 15a; yield: 60 mg (93%); clear oil. = 42.8 Hz, 37.0 Hz), 72.7, 72.0, 70.5, 33.3, 27.7, 22.5, 14. 
5-epi-gem-Difluoromethylenated boronolide (6)
Compound 6 was prepared from compound 7 (25 mg, 0.09 mmol) using the same conditions as described for compound 4; yield: 30 mg (83%); clear oil. 6, 169.7, 168.9, 158.9, 136.6 (t, J = 28.3 Hz) , 126.4 (t, J = 9.9 Hz), 111.8 (t, J = 238.2 Hz), 76.4 (dd, J = 32.7 Hz, 26.0 Hz), 71.6, 71.0, 66.1, 30.3, 27.0, 22.2, 20.6, 20.4, 13.7; 19 F NMR (282 MHz, CDCl 3 ) δ −100.1 (dt, J = 292. 
